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ABSTRACT (Maxirmum 200 words)
The goal of the Army hazardous waste minimization program is to achieve a 50 percent reduction of the hazardous waste generated before the close of calendar year 1992 (CY92), as compared to baseline CY85. A first step in achieving effective hazardous waste management is to conduct a thorough hazardous material inventory. Volume I describes a method created to inventory hazardous material by collecting supply data from Logistics Control Activity (LCA) at the Presidio, San Francisco, CA, and comparing this data with the Material Safety Data Sheet (MSDS) in the Hazardous Material Information System (HMIS). Volume I lists hazardous material data collected for the Eighth U.S. Army (EUSA), Korea.
Common elements between the two data bases were compiled, analyzed, and validated. It was found that the intersection of the two data bases created a composite list that substantially reduced the number of nonhazardous waster included in the individual lists. This method may also be applied to supply data from other Army installations.
14. 
Background
The Hazardous and Solid Waste Amendment (HSWA) of 1984 declared hazardous waste reduction to be a national U.S. policy. Army Regulation (AR) 200-11 establishes the goal of the Army hazardous waste minimization program to achieve 50 percent reduction of hazardous waste generated before the close of calendar year (CY) 1992 when compared to a baseline of CY 1985. AR 200-1 further states that hazardous material management *s to be considered an integral part of the Army's hazardous waste minimization program. However, present Army hazardous waste minimization and management programs have focused on the reduction of "end of pipe" waste generation and have paid little attention to hazardous material management.
Installations have been conducting a hazardous waste generation inventory to meet the U.S. Environmental Frotection Agency (USEPA) or State biannual reporting requirements, or to measure the progress of an installation hazardous waste minimization program. In fact, hazardous material inventories have been often conducted by safety officers, preventive medicine officers, environmental coordinators, or environmentally conscious supply officers on their own initiatives. A thorough hazardous material inventory should be the first step to effectively manage hazardous materials. The U.S. Army Construction Engineering Research Laboratory (USACERL) has developed a bar code system to track all hazardous materials that enter and exit Army installations.
2 As yet, the systems have not been fully implemented, since the Army has not adopted consistent guidelines on how installations should conduct a systematic hazardous material inventory.
There is a need for a method to inventory hazardous materials and to collect the resulting data for participating installations. The United States Forces Korea (USFK)/ Eighth United States Army (EUSA) Environmental Programs Office tasked USACERL to develop such a method to conduct a hazardous material inventory in EUSA installations. This methodology may also be used in other installations. This study will also provide general information regarding the kinds of hazardous materials that enter and exit Army installations. 
Objectives
The objectives of this study were to: (1) develop a method to inventory hazardous materials without extensive field survey, and (2) provide hazardous material inventory data for EUSA installations.
Approach USACERL-developed Hazardcus Material Identification (HMID) data were used to filter supply data from Logistics Control Activity (LCA), Presidio, San Francisco. The resulting data were compared with the Material Safety Data Sheet (MSDS) in the Hazardous Material Information System (HMIS). The common elements of LCA data and HMIS were compiled, analyzed, and validated.
Scope
The accuracy of information is contingent upon the basic data which came from LCA, Presidio, San Francisco. Local purchase data was not evaluated. Hazardous material was defined based on the MSDS definition, which is broader than the U.S. Department of Transportation's (DOT's) hazardous materials or USEPA's hazardous waste definitions. Since mass balance of hazardous materials and waste is extremely difficult, the hazardous material inventory data is not directly usable for hazardous waste management.
Mode of Technology Transfer
It is recommended that information in this report be included in the EUSA hazardous waste management and minimization plans. This report will also serve as a reference for the Army Environmental Office, EUSA, and Army communities to better explain the EUSA hazardous waste management and minimization program, and to further develop overseas installation hazardous waste minimization strategies. Workshops are planned to help train EUSA personnel in the implementation of this strategy. Of these nine successful methods, the first four are hazardous material management-related methods. Whatever method is used, a hazardous materials inventory should be the first step to start systematic hazardous waste minimization program. Black arrows indicate hazardous materials flow, and white arrows hazardous waste flow. Hazardous materials were originally defined by the Hazardous Materials Transportation Act (HMTA), and hazardous waste is defined by the Resource Conservation and Recovery Act (RCRA). The primary differences between DOT hazardous materials and USEPA hazardous waste are: "• EPA's "ignitable" characteristic is much broader than DOT's "flammable." "* EPA does not regulate nonflammable gases, but DOT does. "• EPA's "corrosive" characteristic uses pH as a measure, whereas DOT's does not. "* EPA regulates corrosive liquids only, whereas DOT regulates both liquids and solids. "• EPA's "Toxic Characteristics Leaching Procedure (TCLP) toxicity" does not correlate with DOT's definitions of poisons.'
Definition of Hazardous Materials
The hazardous materials shown in Figure I may include all DOT-defined hazardous materials and materials that will become EPA-defined hazardous wastes when disposed of. In the Department of Defense, the hazardous properties that are to be recycled by generators and for which reutilization, transfer, donation, or sales (RTDS) actions are not determined by the Defense Reuti!ization and Marketing Offices (DRMO), are hazardous materials by definition. This report was not intended to provide a mass balance between hazardous materials and waste. Although the mass balance approach for hazardous materials and waste is theoretically possible, it is extremely difficult in field conditions. The reasons are:
1. Hazardous waste information is compiled and reported by calendar year. Hazardous material requisition and usage, and hazardous waste generation are lengthy processes that may not occur in the same calendar year.
2. Many hazardous materials are used up and do not generate hazardous waste. Actual usage data is not available. 4. Many haz-ardous materials are purchased directly through local manufacturers. Such products have no assigned NSNz, and would therefore complicate a mass balance approach based upon the model described in this report.
A New-Approach Inventory
In this study, the USACERL-developed Hazardous Materiai identification (HMID) data and HMIS' MSDS were compared, and the common elements of the two bodies of data were extracted for analysis.
The USACERL-developed HMID, a subset of Hazardous Waste Management Information System (HWMIS), contains hazardous material data. The data sources were the Logistics Intelligence File (LIF) and Central Demand Database (CDDB) maintained by the Logistics Control Activity (LCA), Presidio, CA. HMID hazardous materials used three screening criteria:
I. Materials with the codes listed in "Appendix G: Codes Used in the Hazardous Materials Columns of the Freight Classification Guide System," in AR 55-355, Defense Traoffic Management Regulation.7 The same codes are also listed in Table 7 -35 "Hazardous Material Code," in AR 708-1 Cataloging and Svpply Managrment Data.s The Hazardous Material Code is a two-position alphabetic code that represents peculiar shipping conditions. It generally indicates hazardous or dangerous article descriptions that must be shown on the bill of the lading.
2. All class III supply Petroleum, Oils, and Lubricants (POLs). Another method to be considered is using FSC. A 13-digit sto'ck number consists of a four-digit FSC and a nine-digit National Item Identification Number (NIIN). The first two digits of NIIN represent the National Codification Bureau (NCB) Code. Goods produced in the United States are designated by NCB codes 00 and 01. Table I shows FSCs in which most items are hazardous, i.e., for which MSDS should be submitted.9
There are 59 FSCs, which reql,-. MSDS if the itcm is hazardous.! Table 2 shows l( example FSCs, which most frequently appear in Army hazardous material inventory lists. When tIMID data is sorted by the 25 FSCs in Tables I and 2 , HIMID data could be even further reduced. Hlowcvcr, the hazardous materials that do not have the 25 FSCs would be missed. Furthermore, each FSC contains some nonhazardous materials. Therefore, HMID data and all NSNs with MSDS were compared and the common elements of the two bodies of data were compiled for analysis. Data by the National Stock Number Tables A2 and A3 list 833 and 1618 NSNs that were shipped to EUSA installations in FY89 and FY90 respectively. Only FY90 data is analyzed and presented in this report since FY89 data was only for the last two quarters and appeared less comprehensive. Table A4 lists hazardous materials by rcquesting DODAACs. Tables A5-a through Table A12 -a list hazardous material NSNs that were shipped to each DEHs during FY90.
Tables A5-b through A12-b list NSNs in numerical order and include nomenclature, hazardous material code, fiscal quarter shipped, requesting DODAAC. receiving DODAAC. unit, requested total quantity, and delivered total quantity.
Data by the Requesting DODAAC
Tables A5-c through A12-c list requesting DODAAC in alphanumerical order. Under each DODAAC, all hazardous materials shipped to that DODAAC were listed. Requesting DODAACs were listed instead of receiving DODAACs becaust there were too many undetermined "Y" codes for receiving DODAACs. If receiving DODAAC information was fully available, their address codes would provide a more logical starting point for analysis. 
